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Abstract
There is an emerging set of needs in our post-industrial society that require a contextual
sensitivity and local flexibility that traditional industrial infrastructures seem to lack. As a
response, distributed small-scale forms of production and collaborative services are being
developed, providing the foundations for more resilient and responsive infrastructures.
Using urban freight delivery services as a case, this paper presents a possible approach
to accessing and expressing the back end functioning of a large formal industrial urban
infrastructure in order to make it accessible to bottom-up innovation. The postal service
has been used as a test bed for two small hacking experiments using consumer and do-ityourself (DIY) electronics: a GPS and micro cameras. Data visualization and videos have
been produced in order to materialize and share knowledge about the infrastructure and
its qualities. By tracing its underlying functionalities, we aim to reveal otherwise hidden
opportunities for design intervention that could become the starting point for participatory
design processes aimed at bottom-up innovation in the context of industrial infrastructures.
As such, this project aims at adding to the tools and materials available for such design
practices.
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Introduction
As societal needs change over time, the structure and infrastructure of our cities have to
evolve to serve new functions. Be it railroads, electricity grids, or mobile communication
networks, such changes in the infrastructure of a city leaves both visible and invisible
traces of the development of what living and working in this city is, and have been, like.
What is less visible in everyday city life, however, is how these changes in the
infrastructure took place and, importantly, what is now needed to evolve them to serve
new needs.
Prevalent processes for developing infrastructures based on policy making, top-down
approaches and standardization criteria evolved as a response to industrialization and the
shift to mass production and consumption. Today, our post-industrial society is developing
a very different set of needs that often require a contextual sensitivity and local flexibility
that traditional industrial infrastructures seem to lack (Bell 1973; Graham & Marvin, 2001;
Hunt, 2005). As a response, distributed small-scale forms of production and collaborative
services are emerging, providing the foundations for more resilient and responsive
infrastructures (Biggs, Ryan, & Wiseman, 2010; Manzini, 2013; Townsend, Maguire,
Liebhold, & Crawford, 2011).

Participatory design approaches focusing on working ‘in the field’, have developed new
competences and a variety of tools for how to design sustainable and inclusive systems of
product and services, as well as how to support their introduction (Binder et al., 2011;
Koskinen et al., 2011; Manzini et al., 2004). Further, besides designing such new
alternatives, designers have also started to think about how to overcome some of the
scalability and diffusion constraints exerted by the industrial regime they operate within
(Morelli 2007; Sanders & Stappers, 2008; Valtonen, 2010). New cross-fertilizations and
feedback mechanisms between top-down and bottom-up systems might be needed to
support their introduction to avoid systemic rebound effects and continued proliferation of
existing standards (Graham & Marvin, 2001; Johansson, Kisch, & Mirata, 2005; Meadows
& Wright, 2008; Norman, 2009).
To open up industrial infrastructures and make them receptive to bottom-up and social
innovation can be a way to leverage them towards more collaborative and adaptive forms
(Hill, 2012; Ratti & Townsend, 2011). Nevertheless, user-led innovation processes require
transparency – a transparency that existing infrastructures typically do not have. Thus,
certain interventions might be necessary for this to become possible. For instance, there
are now examples of companies that provide people with the information needed to
understand how they work and the material necessary to be creative in order to open up
for co-creation of new concepts (Chesbrough, 2010). Except for interactions at the frontend and at predetermined access points, however, the ways urban infrastructures and
services operate are essentially invisible to most users. Their background functioning is
naturalized and taken for granted (Borgmann, 1987; Bowker & Star, 2000). Further, the
back-end information is privately held and deliberately not accessible for competition and
security reasons. These features make it difficult for people outside these systems to
understand and interpret them without some means to relate.
To open up such infrastructures for re-interpretation and design, we somehow need to
make them visible beyond the access points we currently interact with. To give
infrastructures a presence, to somehow make something expressing their functioning
available for design, is a necessary first step to allow judgment and participation (Dewey,
1954; Hallnäs & Redström, 2002; Nelson & Stolterman, 2003; Suchman, 2012). If we can
give them a more visible and tangible presence, the images of the infrastructure that
emerge can be turned into material for design, and appropriate tools and processes can
be crafted to allow designers and communities to understand existing configurations
(Boehner, Gaver, & Boucher, 2012; Mattelmäki, 2005). Once the material and the tools
have been made present, we can stage participatory processes of experimentation and
fieldwork to understand, design and curate how to re-purpose infrastructures and
rehearse possible future solutions (Halse et al., 2010).
The purpose of this paper is to start looking into what a design practice addressing these
needs might be like. The aim is not to prove a concept or evaluate the quality of the
results, but to start to investigate the role of design in the democratization of large physical
infrastructures. The reason is simple yet important: essentially this is a kind of (industrial)
design current design practice is not really equipped for. In addition to the problematics of
being slightly at odds with our discipline’s industrial roots and heritage, this is a kind of
design where we currently have no material to design with, where we face a diversity of
stakeholders far beyond simple dichotomies between producers and consumers, and
where the entire design process will have to happen in diverse societal contexts rather
than in the far more familiar design studio. The aim of these experiments is to explore the
first stage of this process, namely that of creating the material necessary for any kind of

design process to begin. Thus, we will look for ways of providing an experience of the
back-end functioning of a delivery service, of identifying what kind of material they can
provide and of evaluating their possible use as design probes in participatory design. As
such, the work reported is only a first step towards a more developed participatory design
process.

Delivery Systems
Being one of the several freight distribution actors in the city, and probably one of the
most accessible, the postal service was selected as a target of our studies. In recent
years concerns about the social, environmental and economical impacts of urban freight
distribution have grown to expose the slow responsiveness to changes of current planning
methods (Lindholm & Behrends, 2012). Despite the higher level of efficiency offered by
single actors and services, their heterogeneity, conflicting and lack of data make shared
holistic solutions to city logistic hard to find and organize (Dablanc, 2007). The postal
infrastructure is part of the global logistic network and shares several features with other
logistic services. This makes it a good case study to understand how to open systems
explicitly set up for top-down control and in service for global economies, repurposing
them to serve the specific needs of cities and local communities.
With its internal innovation protocols and standardized supply services, the postal service
represents a typical example of an industrial infrastructure. As such, it shares many of the
evolution patterns and problems related to naturalization, reductionism, liberalization and
commoditization that have been extensively discussed in literature (Borgmann 1987;
Bowker & Star, 2000; Graham & Marvin, 2001). The derived demand, time and location
criteria at the base of its organization, are also at the root of many consequences of
logistic networks on the urban landscape, such as land consumption and traffic
congestions; splintering of communities and disembodiment of cities (Dablanc, 2007;
Graham & Marvin, 2001; Hesse & Rodrigue, 2004; Lyster, 2012)
Postal systems, like many other global logistic networks, are organized in more or less the
same way everywhere regardless of the city geography, regulations and social context
(Dablanc, 2007; Hesse 2002). Originally designed to serve and meet the primary needs of
supplying diverse communities at long distances, today’s postal services have
incrementally developed more decentralized networks to provide more extensive pick-up
and distribution points to their customers. As part of this proximity strategy, tracking
services showing the different transitions at different delivery stages have been introduced,
e.g. showing when a package moves from a truck to a warehouse. Despite these
transaction points given by online services and front-end interactions, the entire back-end
of the delivery process and its performance are inaccessible from the external user’s
perspective.

Experiments
New mobile technologies and embedded systems could offer cities and companies new
possibilities for involvement and participation in the study and design of their services
(Schaffers, et al., 2012; Von Hippel, 2009. ‘Hacking’ is not only a way to illegally obtain
information but also a source of innovation for companies. A famous example is Lego and
their “Mindstorm”. Once it was hacked, the company recognized the value of opening up
their innovation process as a general strategy to explore new market possibilities
(Chesbrough, 2010). Following this example, Ford is now inviting people to ‘hack’ its cars

to develop new possible mobility applications (OpenXC, n.d.). The number of examples of
bottom-up and crowd-source services and initiatives involving users in the exploration of
cities through sensors and devices is continuously growing. For instance, participatory
sensing has been used a tool for design of collaborative services and distributed
infrastructures (Burke et al., 2006; Shilton et al., 2008). Augmentations of infrastructures
through small tracking devices have been used to understand the functioning of large
urban infrastructures like waste removal, by enabling the system to produce information it
couldn’t otherwise provide (Offenhuber et al., 2012). Finally, GPS tracking has been used
in a participatory process to reveal the functioning of informal recycling cooperatives and
favour their interoperability with public and private institutions (Offenhuber & Lee, 2012).
In the context of such developments, we have carried out two experiments. The initial
question that triggered them was extremely simple: how to open up an existing system
and understand what happens to parcels from the moment they are shipped to the
moment they are delivered? Not having access to the postal service’s sorting procedures,
datasets about vehicles’ locations or final destinations of mails shipped, we combined two
methods to access and expose their back-end functioning: augmentation and the do-ityourself practice of hacking. This approach has been necessary to be able to follow and
retrieve data about paths and locations of envelopes and parcels from their origins to
destinations; information the system is not providing to end-users.
Augmentation consists in adding information processing and ability to generate data to
objects and systems unable to produce them, providing enhanced possibilities for
experiences and interaction with their users (Kuniavsky, 2010). Hacking can be defined as
a practice aimed at opening a system, accessing it and learning how to master its
functioning and structures (cf. von Busch, 2009). Although hackers sometimes operate
close to what is illegal or even past that border breaking into forbidden or private networks,
hacking can also be a positive, provocative act made in order to build new things, moved
by curiosity and a desire to amplify the interaction with the world, without destructive intent
(Mitchell, 2005). In our case we clearly aim for the latter: the purpose here is to obtain new
perspectives on the existing in order to uncover new design opportunities. For instance, it
was not in the project’s interest to reveal any sensitive information meant to be secret and
secured, but rather to use a kind of hacking to make sense of something that is already
partially visible and available.
We applied this method to the postal service in two experiments that provides information
at two different scales. The first experiment, “From A to B”, used a micro camera to record
and provide an experience of how the sorting process take place within the service’s
buildings and vehicles from the parcel perspective. The second one, “4mails”, use a GPS
tracker to follow, in real time, the delivery paths in the city to identify facilities, locations
and timetables of the infrastructure network. The two experiments took place in two
different European cities. Since it is not in our interest to reveal any data in any way
sensitive to the service provider, the exact locations of the experiments and name of the
service provider are withheld.

From A to B
The first intervention “From A to B” involved installing a small outward facing pinhole
camera inside a cardboard box of 200mm x 230mm x 90 mm. The camera was modified
by adding a high capacity battery and was controlled through the Arduino chip, an opensource hardware platform (Figure 1). The camera was programmed to take a three

second video snapshot including audio every minute. Additionally, tilt switches acting as
movement sensors had been connected to the camera, ensuring the camera would record
30-second videos any time movement was perceived (under the assumption that the
moments of movement were the most important and interesting of the mailing process).
Light sensors were used to prevent the system from draining battery power and saving
memory when it was not bright enough to record anything. The box was shipped four
times between April and June 2012 from a post office via ordinary mail. The first tree
attempts have been used to properly set up the device. Only the last attempt was
successful and able to record the entire trip and cover the entire door-to-door. This last
delivery took 24 hours

Figure 1: Arduino tilt triggered camera in the box

4Mails
A first attempt at this intervention was made in November 2011. The device was based on
a regular GPS logger with an extra external power supply. However, this solution did not
provide the desired results due to the inability to maintain continuous connection with
satellites. A second test was done using a relatively cheap and off-shelf device, a Garmin
tracker GTU 10, attached to four envelopes. This device is a high-sensitivity GPS (Global
Positioning System) assisted by cell tower triangulation for approximate location (A-GPS).
This is an important feature since envelopes spend most of the time indoors. Finally the
device had a battery life of approximately three days at a position-logging rate of 5
minutes, enough to cover the entire delivery and a real time tracking service via mobile
and desktop computer.
The second experiment took place in February 2012. One by one, the envelopes were
shipped to four different addresses in neighbourhoods located at four cardinal points in
the city. This was done to cover as much as possible the city area and to make them
arrive in different distribution nodes. Mail 1 and 4 have been shipped from mail drop boxes
within the city centre using ordinary mail, while mail 2 and 3 from our university building
via ordinary mail. The GPS logged its location every 5 minutes, offering an accurate detail
of the paths taken by the envelopes and the distances they travelled. The mails have
been shipped one after another and they all arrived at destination with no particular
problem. All the deliveries took between eighteen to twenty-four hours to reach their final
destinations. The data from the logger was retrieved through the Garmin web service.

Unfortunately this service doesn’t allow direct access to the GPS paths files. Once the
envelopes arrived at their destinations, their waypoints and time stamps had to be
transferred manually from the web service into an Excel file and then further into Google
Earth in order to visualize their path (Figure 2).

Figure 2: Data collection of the mails journeys.
To verify the accuracy of the data and paths taken during the deliveries, all waypoints,
distances and timing have been recalculated using Google maps. This procedure allowed
overcoming the discontinuity in signal transmission that affected the GPS devices. Even if
some of the waypoints were missing this procedure confirmed that the information
obtained from the tags was reliable and that the waypoints time stamps was coinciding
with the estimated travel time of Google. Finally, we calculated the shortest paths between
start and destination point and compared them with the actual travelled distances and
delivery time.

Collection and evaluation
The footage recorded in “From A to B” has been edited in a video. Similarly graphic
visualizations and a video of the GPS data have been produced for “4Mails”. Once all the
visualizations had been made, all material was gathered, collectively discussed and
evaluated. We then compared and interpreted the two probes and their material according
the following criteria: the level of engagement they provide and if they provide interesting
content. Specifically, we looked for what kind of information they could provide; what we
could learn about a service back-end, its operation, and how these tools could trigger
reflection and creativity to possibly identify new purposes and services.
Importantly, the goal of the experiments was not to provide an accurate or scientific
analysis of the mail systems and distribution networks, neither was it to present a new
organizational model for this specific service. Rather, we wanted to use this approach to
create a kind of material that can be used in a design process. Indeed, rather than a

precise technical description, we want to explore how to expose the delivery process in a
different way and if such an increased transparency could support actors outside the
infrastructure to generate ideas for new applications and interactions among communities
and distribution networks.

Results
The two experiments provided two different kinds of information. “From A to B” gave us an
insight of the internal mailing process, how it takes place and the work required to ship a
parcel. “4 Mails” instead, provided us an idea of how the distribution network develops and
spread in the city, and its locations and timetables.

From A to B
Through the video, the different stages along the delivery process, from collection and
sorting to distribution, have been revealed to offer an account of how work gets done.
Organization and man-machine interaction becomes accessible, providing a way to
makes sense of a reality ignored by most. We identified twelve stages (Figure 3):
reception at post office (1); storage at the post office (2); transport at the main sorting
centre (3); reception at the sorting centre; sorting (5,6,7); collection (8); loading on truck
(9); distribution (10); transport mode change (11); final delivery. Only four out of these
twelve activities are perceivable by external users and only in two of them users had an
active role: at the beginning and the end.

Figure 3: Analysis of the video footage.
For each of these steps we analysed which activities are carried out by humans, which
ones are fully automated and which ones need both. From the video we could identify ten
people and where they are employed along the process. Six of them were directly
involved in in the delivery of the augmented parcel. Human activities are at the front hand
in the post office (1); in the ware house unloading incoming mail containers with the
assistance of a specific machine (4,5); at the beginning of sorting stage to scan verify the

readability of addresses and zip-codes (6) and during trucks load and distribution
(9,11,12). The sorting of the parcels before final mailing seems to be the only fully
automated stage (7,8). Interiors and space organization within the sorting centre follows
specific tasks. From the footage we could identify five different environments: post office
and its storage space; storage space at the main sorting centre; sorting area; collection
and loading area. Each space is designed and planned to accommodate a specific
functions within the process and the use of certain machines. Finally we reflected on what
information could be usable for external users or small businesses. Our attention fell on
the storage areas in the post office, at the main warehouse, and in delivery trucks. All
these spaces appear to have potential latent space available (Figure 4).

Figure 4: Latent capacity of delivery trucks and warehouses.

4 Mails
Through the GPS study we have been able to follow the envelopes in real time and to
map the system’s decentralized network. Here again the spatial organization of the
system follows specific functions. Locations of main nodes and sorting facilities in the city
have been identified, offering an idea of how the network is organized, how it operates
and how much space it consumes.!Large collection and sorting centres are connected to
industrial areas and main transport infrastructures, like airports and highways, while
smaller pick-up and distribution points are located in the main neighbourhoods (Figures 56).

Figure 5: Location of main nodes and roads used.

In the afternoon mails are collected and transported from the drop points to the main
sorting centre. Mail 2 and 3 were collected at 6:00 pm and reached the main sorting
centre 30 minutes later. Mail 1 and 4 were collected earlier in the morning at the university
and travelled all around the campus, presumably to collect all the other mails from
university, before reaching the same destination with an ad hoc service. Mail 1 reached
the main sorting centre at 3:25pm and mail 4 at 4:48 pm. Once sorted, they remain here
for 12-13 hours and then transported to secondary nodes and post terminals where they
are collected and distributed by postmen. All the deliveries took between eighteen and
twenty-four hours.

Figure 6: Main nodes size and reliance on other networks.
Data about of how many kilometres were travelled for each delivery and an indication of
what roads delivery vehicles use most frequently has also been provided (Figure 5; Table
1). Unfortunately, we haven’t been able to retrieve accurate measures of their speed.

Figure 7: A mail journey in detail.

For all the envelopes, the time spent in storage is on average way longer than the time
spent traveling; similarly, the distances travelled by each of them is usually much longer
than the actual distance from the drop location and final destination (Figure 7). In
particular, most of the time is spent in the main sorting centre, which operate according to
all the incoming and outgoing national and international parcels arriving by airplanes and
long distance trucks. An overview of all distances and travel times for each mail, including
a comparison with the shortest possible paths between start and destination point and
between the time traveling and time in storage, is available in the table below (Table 1).
The delivery time of the different envelopes differ independently of both the effective
distance between start and arrival point and in relation to the postman delivery plans and
protocols.

Table 1: Times and distances.

Reflection on results
The two hacks offer material for some comments and methodological considerations.
Although these are early experiments, the results we got seem to indicate a series of
promising features . First, they offered two different engaging ways to reveal and
understand the functioning of large, otherwise ungraspable urban logistic networks,
helping us define problems and opportunities. Second, they provided us the material to
think about alternative uses and interactions with the infrastructure, identifying possible
points in its network to jack in and build upon. Some methodological limits are also evident.

Engaging explorations
Our first observation, and probably the most important, is that our probes made us
playfully explore and tinker with the infrastructure, understanding the system and its
features: what it does, what it does for others and what it could possibly do. These
characteristics are extremely relevant for participation tools and to enable communities
outside the infrastructure to understand and engage with it, identifying possibilities for
collaboration and service innovation. The GPS data visualizations and the video footage
made the back-end information of postal infrastructure observable and reportable, offering
a complete narrative of the mail distribution journey. Creating the tools, mining your own
data and visualizing them provide a completely different experience from, e.g. simply
watching a data visualization video animation. People without a whole view of the system
like us had the means to relate to it and interpret it. Several qualities of the infrastructure
have been exposed, making it possible to reanimate and materialize the figure and the
logic behind its design and therefore relate to it. In particular what emerged is the image of

an industrial infrastructure that is indeed efficient in performing its function, but designed
according to standardized location-activity criteria that might be out-dated in an age of
pervasive connectivity.

Openings and limits of representations
The combination of internal, “From A to B”, and spatial, “4Mails”, information allowed us to
identify possibilities for new concepts of interactions between the service provider and
other actors in the city. From our observations and interpretation, for example, the latent
storage space in warehouses, post offices and delivery trucks captured in our footage are
possible sharable information and resources for other commercial activities (Fig. 4). As an
hypothesis, businesses and individuals with a need to move things locally, could use
these spaces when available, intensifying the use of existing available space when vacant
and not completely exploited by the infrastructure. Similarly, using existing trucks moving
in the city could be a strategy to better use existing capacity whenever possible. Such
information could eventually be made available through peer-to-peer platforms (Hodson,
2013) and meta-search engines specifically supporting delivery services. Such systems
could be useful, for example, to support emerging locally based production systems and
their new supply and distribution needs e.g. local farmers, fab labs and micro factory
studios; or the creation of local service ecologies.
However, this is not sufficient to prescribe action. To understand how to meaningfully
apply these ideas in a non-prescriptive manner, a deeper understanding of the context,
communities and their practices is necessary. A single interpretation of our visualizations
from a designer’s perspective is not sufficient to prescribe changes and inform the design
of new interactive systems. Thus, the methods and tools discussed here must be included
in an iterative design process and dialogue involving key stakeholders and delivery
operators. Multiple communities of practice inside and outside these systems will have
different interpretations of the infrastructure and its possible representations, as well as
different opinions about the impact of a certain technological solution or what degree of
transparency and flexibility would be suitable and acceptable in specific contexts. Our
tools do not provide any profound insight about these different perspectives, which are
fundamental for any final design implementation. But being aware of these limits, hacking
through probes, revealing and visualizing information can be used to develop the design
materials we need to initiate such processes and conversations by means of triggering
people’s creativity. As such, this is design with a critical intent: the primary purpose is not
to solve a practical problem but to create the material necessary to start a dialogue
between diverse groups of stakeholders.

Concluding Remarks
Although our visualizations do not lead to any final solutions per se, the act of hacking
creates a space for another set of considerations in relation to existing field and co-design
methods and processes. In current product and service design development, it is difficult
for users and designer to explicitly address the organization and principles behind the
design of the institutions and infrastructures that govern and constrain the industrial
context in which they operate. Participatory processes have been mainly focusing their
attention on the front end of infrastructures and at the profound understanding of existing
configurations as a starting point for design. Transparency is given to emergent and
informal systems so that they can be formalized (Offenhuber et al., 2012; Offenhuber &
Lee, 2012). New interactions and systems of product services are generated the front end
of infrastructures, filling gaps and fulfilling equity and sustainability needs
industrial systems are not able to meet. Although this can represent a good tactic to

research and promote alternative business models and socially sustainable solutions, it
might not represent a sustainable transition strategy in the long term.
By engaging users in the exploration of the underlying functioning of the infrastructure and
enabling their ability to think and prototype with it, experiments such as the ones
presented here could be part of a design approach intended to enact participation in the
design and evolution of large socio-technical systems. In our understanding, there are
significant opportunities and rich potential for design when it comes to materializing and
expressing the infra-structural. Working with making infrastructures more visible and into a
kind of material in the design process it might also be possible to generate ideas about
what strategies and tools would be required on behalf of industrial stakeholders in order to
become more sensitive to local needs and supportive to bottom up innovation.
This kind of ‘hacking’ used here is not about destructive intrusions, but about learning, skill
development and empowerment. Still, they might also expose certain problems related to
prevalent modes of top-down control and restricted influence. Even simple hacks and
prototypes can illustrate how easy it to access aspects of a system not meant to be
publicly accessible in that way. This opens up a space for interesting speculative
questions: what more complicated hacks and design are possible, and can we even
imagine developing parasitic services that rely on existing networks without formal
agreements? In this scenario, service providers can either decide to keep their design and
innovation strategies internal, possibly putting even more effort on security and control, or
they could instead decide to take the lead in an open innovation process. Hacking and codesign approaches could then be encouraged through the release of specific toolkits and
platforms to harvest these ideas and understand how to innovate their business models
according to continuously evolving societal needs.

References
Bell, D. (1973). The coming of post-industrial society. Business & Society Review, (5), 523.
Biggs, C., Ryan, C., & Wiseman, J. (2010). Distributed Systems: A design model for
sustainable and resilient infrastructure. Melbourne: Victorian eco-innovation lab/university
of Melbourne.
Binder, T., Brandt, E., Halse, J., Foverskov, M., Olander, S., & Yndigegn, S. (2011). Living
the (co-design) lab. Nordes, (4).
Boehner, K., Gaver, W., & Boucher, A. (2012). Probes. Inventive Methods: The
Happening of the Social, 185.
Borgmann, A. (1987). Technology and the character of contemporary life: A philosophical
inquiry. University of Chicago Press.
Bowker, G. C., & Star, S. L. (2000). Sorting things out: Classification and its
consequences. The MIT Press.
Burke, J. A., Estrin, D., Hansen, M., Parker, A., Ramanathan, N., Reddy, S., & Srivastava,
M. B. (2006). Participatory sensing. World Sensor Web Workshop, 1-5.
Chesbrough, H. (2010). Open services innovation: Rethinking your business to grow and
compete in a new era. John Wiley & Sons.

Dablanc, L. (2007). Goods transport in large european cities: Difficult to organize, difficult
to modernize. Transportation Research Part A: Policy and Practice, 41(3), 280-285.
doi:10.1016/j.tra.2006.05.005
Dewey, J. (1954). Search for the great community. In The public and its problems: An
essay in political inquiry (pp. 143-184). Ohio: Swallow Press.
Graham, S., & Marvin, S. (2001). Splintering urbanism, networked infrastructures,
technological mobilities and the urban condition (Vol. 21). Taylor & Francis.
Hallnäs, L., & Redström, J. (2002). From use to presence: On the expressions and
aesthetics of everyday computational things. ACM Transactions on Computer-Human
Interaction (TOCHI), 9(2), 106-124.
Halse, J., Brandt, E., Clark, B., & Binder, T. (2010). Rehearsing the future. Danish Design
School Press.
Hesse, M. (2002). Shipping news: The implications of electronic commerce for logistics
and freight transport. Resources, Conservation and Recycling, 36(3), 211-240.
Hesse, M., & Rodrigue, J. -P. (2004). The transport geography of logistics and freight
distribution. Journal of Transport Geography, 12(3), 171-184.
Hill, D. (2012). Dark matter and trojan horses: A strategic design vocabulary. Moscow:
Strelka Press.
Hodson, H. (2013). Hand-delivered parcels find their way to you via the crowd. New
Scientist, 218(2917), 17-18.
Hunt, J. (2005). A manifesto for postindustrial design. Mass production, as we know it, will
soon be extinct. ID-NEW YORK THEN CINCINNATI-DESIGN PUBLICATIONS THEN
F&W PUBLICATIONS INC-, 52(8), 120.
Johansson, A., Kisch, P., & Mirata, M. (2005). Distributed economies – A new engine for
innovation. Journal of Cleaner Production, 13(10-11), 971-979.
doi:10.1016/j.jclepro.2004.12.015
Koskinen, I., Zimmerman, J., Binder, T., Redstrom, J., & Wensveen, S. (2011). Design
research through practice: From the lab, field, and showroom. Morgan Kaufmann.
Kuniavsky, M. (2010). Smart things: Ubiquitous computing user experience design.
Morgan Kaufmann.
Lindholm, M., & Behrends, S. (2012). Challenges in urban freight transport planning - a
review in the baltic sea region. Journal of Transport Geography, 22, 129-136.
Lyster, C. (2012). Learning from FedEx: Lessons for the city. Journal of Landscape
Architecture, 7(1), 54-67. doi:10.1080/18626033.2012.693781
Manzini, E. (2013, February 06) Small, Local, Open and Connected: Resilient Systems
and Sustainable Qualities. Design observer. Retrieved October 21, 2013 from
http://changeobserver.designobserver.com/feature/small-local-open-and-connectedresilient-systems-and-sustainable-qualities/37670

Manzini, E., Collina, L., & Evans, S. (2004). Solution oriented partnership. How to Design
Industrialized, Cranfield University, UK.
Mattelmäki, T. (2005). Applying probes--from inspirational notes to collaborative insights.
CoDesign, 1(2), 83-102.
Meadows, D., & Wright, D. (2008). Thinking in systems. Chelsea Green Publishing.
Mitchell, W. J. (2005). Placing words. The MIT Press.
Morelli, N. (2007). Social innovation and new industrial contexts: Can designers
"industrialize" socially responsible solutions? Design Issues, 23(4).
Nelson, H. G., & Stolterman, E. (2003). The design way: Intentional change in an
unpredictable world: Foundations and fundamentals of design competence. Educational
Technology.
Norman, D. A. (2009). Designing the infrastructure. Interactions, 16(4), 66-69.
Offenhuber, D., & Lee, D. (2012). Putting the informal on the map: Tools for participatory
waste management. In Proceedings of the 12th participatory design conference:
Exploratory papers, workshop descriptions, industry cases-volume 2 (pp. 13-16).
Offenhuber, D., Lee, D., Wolf, M. I., Phithakkitnukoon, S., Biderman, A., & Ratti, C. (2012).
Putting matter in place: Measuring tradeoffs in waste disposal and recycling. Journal of
the American Planning Association, 78(2), 173-196.
OpenXC. (n.d.). http://openxcplatform.com/
Ratti, C., & Townsend, A. (2011). The social nexus. Scientific American, 305(3), 42-48.
Sanders, E. B. -N., & Stappers, P. J. (2008). Co-creation and the new landscapes of
design. CoDesign, 4(1), 5-18. doi:10.1080/15710880701875068
Schaffers, H., Ratti, C., & Komninos, N. (2012). Special issue on smart applications for
smart cities - new approaches to innovation: Guest editors' introduction. Journal of
Theoretical and Applied Electronic Commerce Research, 7(3), 9-10. doi:10.4067/S071818762012000300005
Shilton, K., Ramanathan, N., Reddy, S., Samanta, V., Burke, J., Estrin, D., Srivastava, M.
(2008). Participatory design of sensing networks: Strengths and challenges. In
Proceedings of the tenth anniversary conference on participatory design 2008 (pp. 282285).
Suchman, L. (2012). Configuration. Inventive Methods: The Happening of the Social, 48.
Townsend, A., Maguire, R., Liebhold, M., & Crawford, M. (2011). A planet of civic
laboratories. The Future of Cities, Information, and Inclusion. Institute of the Future.
Valtonen, A. (2010). "Is Systemic Design the Next Big Thing for the Design Profession?”.
In D. Durling, R. Bousbaci, L. Chen, P. Gauthier, T.Poldma, S. Roworth-Stokes, & E.
Stolterman, Proceedings of the 2010 DRS Conference, Design & Complexity (pp.1482).
Montreal.

Von Busch, O. (2009). Engaged design and the practice of fashion hacking. Fashion
Practice.
Von Hippel, E. (2009). Democratizing innovation: The evolving phenomenon of user
innovation. International Journal of Innovation Science, 1(1), 29-40.

